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0 Gastrointestinal staplescope. 



0 An intestinal steerable endoscopic stapler (10) 
for slapling tubular tissue is provided comprising a 
circular anvil memt)er (52) having a circular anvil 
stapling sudace (54) and a cutting block (CO) sudace 
radially inwardly ot Ihe slapling sudace. A head 
assembly (50) has a circular staple driver (80) lor 
drivirtg staples in an array corresponding to the anvil 
sudace and a circular cutting t>>ade (83) corre- 
sponding to the cutting block. A flexible \itbe (14) 
has a distal end at the head assembly and a hand - 
piece end. A scope m the form ol an eyepiece (18) 
in the handpiece optically conr>ected to a lens (20) in 
the head assembly is provided tor viewing a region 
of space beyond the head assembly. A steering 
arrangement is provided for pivoting Ihe head as- 
sembly relative the flexible lube to thereby steer the 
^ head assembly in a body cavily. A stapler activator 
Q is provided located at the harKtpiece end for driving 
r- staples Irom the head assembly toward the anvil 
O member and for driving the cutting blade toward the 
Q cutting block, whereby two ends of tubular tissue 
may be ioined by an array of annular staples ar>d 
excess tubular tissue ends may be trimmed oft with 
Q the cutting blade. A numbei of tissue approximating 
devices are also disclosed. 
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Background ol the Invenlion 



This invention relales to a surgical gaslroin- 
lestinai approximating devices and more particu- 
larly lo a surgical approximalirig arnJ atlachirig de - 5 
vice for etiectir>g closure of circular anastomosis. 

A colon resection operation involves removir>g 
a section of the tubular colon which has become 
diseased arid then joining the ends in an end - lo - 
end anastomosis ("EEA"). Approximately 100,000 lo 
colon resections are performed each year in the 
United States. 70% of which are distal to the right 
colon. Although gastrointestinal anastomosis 
("GIA") stapling devices are available for sorT>e 
colon resections, n>ost surgeons do v\o\ use such 15 
devices to create left sided colonic anastomosis, 
and only about 15% ol colon anastomosis are 
within reach ol the existirig EEA devices through 
the rectum. 

Various types ol circular anastomosis stapler to 
devices are available for effecting end - to - end 
circular anastomosis stapling. Examples of such 
devices are described in U.S. Patent No. 
4.75?.024, U.S. Patent No. 4.485,817 and patents 
cited therein. Such stapling devices typically ?5 
comprise a fastener holding assembly and an anvil 
assembly located at the distal end of a stapling 
mechanism, with means to control the spacing 
distance between the anvil assembly and laslener 
holding assembly. During surgical operations, when 30 
a surgeon desires to join by stapling two ends of 
tubular lissue, such as a colon in a colon resection 
operation, the device is inserted through the colon 
so that ihe cut between the two colon sections is 
disposed in a space between Ihe anvil and stapling db 
mechanism. Purse string - Kke sutures are made in 
both cokm ends with the sutures pulled tight. A 
mechanism then pulls Ihe arwil and the stapling 
mechanism together whereby one or more staples 
effect an annular stapling furKrtion, arKf a circular 40 
cutting blade disposed radially inwardly of the an - 
nular stapling array cuts out the remaining tissue 
radially ir»wardly of the annular staple rir^g. The 
apparatus is then removed from the colon. Ieavir>g 
a clean cut line and an annular array of staples 4S 
holding the two previously unjoined colon portions 
together. 

While Ihe above - described devices have been 
effective for making eruJ- to -end anastomosis, 
many of these devices suffer from disadvantages. so 
Many of Ihe available devices have a rigid slrucluie 
which preclude their application tor other than 
straight intestines. Some ol these devices addi- 
tionally suffer from a disadvantage in that an- 
astomosis may be ellecled only lor a limited dis - 55 
tance from Ihe entrance cavity, such as the rectum. 
While some of these devices have employed 
llexible structure such as a flexible sheath 01 tube 



to enable their application to curved intestines, 
such devices do not provide nr>eans for steering the 
device through a curved section ol an intestine, or 
to branch the device to a selected one of two or 
more brarKhes in an intestine. Further, these de- 
vices also fail to provide means for viewing the 
surgical site or an interior human cavity on route lo 
the surgical site. 

Summary of the Invention 



II is an object of the present invenlion to pro- 
vide a surgical stapler apparatus which is llexible to 
enable its appfication for curved intestirtes or the 
like. 

It is an object of the present invention to pro- 
vide a device which effects creation of a stapled 
erwl-to-end. erKf-to-side or side- to- side 
anastomosis virtually anywhere in the gastroinles - 
linal tract. 

It is another object ol the present invention to 
provide a stapling device having a steering capa- 
bility to steer the head of Ihe device lo a desired 
location along curved intestines or other sudaces 
or passageways in a surgical subject. 

It is another object of the present invention lo 
provide a surgical staprir>g device having means for 
viewing the surgical site as well as lor vievnng the 
travel of Ihe device on route to the surgical site. 

It is another object of the present invention to 
provide a surgical stapling device having means lor 
viewing Ihe surgical site from inside the intestine 
before, during and after stapling. 

It is another object of the present invention to 
provide surgical tissue approximatirtg device for 
approximating and holding tissue lor tissue at- 
taching operations such as stapling, clamping, su - 
luring; stenting, lasing, gluing and/or heatirrg. for 
example. 

According lo the present invention, an intestinal 
eridoscopic stapler lor stapling tubular tissue is 
provided comprising an anvil member havirig a 
ringed anvil stapling surface and a ringed cutting 

block surface inwardly of said stapling surface. A 
head assembly is provided havir^g a staple driver 
tor driving staples in an array corresponding to the 
anvil surface and a cutting blade corresporKfing to 
the cuttirtg l:>lock. A llexible tube is provided having 
a distal end at the head assembly and a handpiece 
end. Scope means are provided for viev«ng a re- 
gion of space beyoTKf the head assembly. Stapler 
activating means are also pHOvided located at the 
handpiece end, for diivir^ staples from the head 
assembly toward the anvil member and lor driving 
the cutting blade toward the cutting block, whereby 
two ends ot tubular tissue may t>e joined by a 
ringed array ol staples and excess tubular tissue 
ends may t)e trimmed oil with the cutting blade. 
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Also in accordance with the present invention, 
an intestinal steerable surgical stapler is pKavided 
comprising an anvil member having a ringed anvil 
stapling surface and a ringed cutting block surface 
inwardly o1 the s!aplir>g surface. A head assembly 
is provided having a staple driver for driving sta- 
ples in an array corresponding to the anvil surface 
and a cutting blade corresponding to the cutting 
block. Also provided is a flexible tube having a 
distal end at the head assembly and a handpiece 
end. Steering means are provided for pivoting the 
head assembly lelative to the flexible tube, to 
thereby steer the head assembly in a body cavity. 
Stapler activating means are also provided kxrated 
at the handpiece end for driving staples from the 
head assembly toward the anvil member and for 
driving tlie cutting blade toward the cutlir>g block, 
whereby two ends of tubular tissue may be joined 
by a ringed array of staples and excess tubular 
tissue ends may be trimmed off with the cutting 
blade. 

According to another form ol the present in- 
vention, an intestinal steerable endoscopic stapler 
is provided comprising an anvil member having a 
ringed anvil stapling surface and a ringed cuttirtg 
block surface inwardly of the stapling surface. A 
head assembly is provided having a staple driver 
for driving staples in an array corresporKiir>g to the 
anvil surface and a cutting blade corresponding to 
the cutting block. A llexible tutje has a distal end at 
the head assembly and a handpiece end. Scope 
means are provided for viewing a region of space 
beyond the head assembly. Steering means are 
provided for pivoting the head assembly relative 
the llexible tube to thereby steer the head assem- 
bly in a body cavity. Stapler activatirig means are 
also provided located at the handpiece end lor the 
pulling the anvil member and head assembly to- 
ward each other and for driving staples from the 
head assembly toward the anvil memt>er and for 
driving the cutting blade toward the cutting bk)ck, 
whereby two ends of tubular tissue may be joined 
by a ringed array of staples arxf excess tubular 
tissue errds may be trimmed oil with the cutting 
blade. 

An endoscopic surgical stapler is also provided 
comprising a stapler assembly which includes an 
anvil member which defines a tissue engaging 
surface, said tissue engaging surface including a 
plurality of anvil pockets, and a head assembly 
adapted to receive surgical staples within a plural- 
ity of staple slots, said head assembly defining a 
tissue contacting surface which is adapted to align 
with said tissue engaging surface. Moving means 
associated with said stapler assembly moves said 
anvil member and said head assembly relative to 
one another Ijetween a first, spaced position in 
which said tissue engaging surface is spaced from 



said tissue contacting surface lor receiving tissue 
therebetween, and a second appioximaled position 
in which said tissue er^gaging surface and said 
tissue contacting surface are in close cooperative 

5 alignment. Imaging means associated with one ol 
said anvil memt>er and said head assembly an 
image of an interior body region. An elof>gated 
member has a proximal and distal end. the stapler 
assembly being positioned at and cooperating with 

10 said distal end ol said elongated memt)er. A 
handpiece is positioned at and cooperates with 
said proximal ernJ of the elongated member, said 
handpiece irKluding first control means operatively 
connected through said elongated member with 

75 sakJ moving means lor causing said anvil rr>ember 
arwf said head assembly to move between said first 
arxf second positions, secomt control means op- 
eratively connected through said ek>ngated mem - 
ber with said head assembly for causing said sur - 

20 gical staples to be advanced from said staple slots 
toward said anvil p)ockets, and viewing means op- 
eratively connected through said elongated mem - 
ber with said imaging means for viewing said inle - 
rior body region image. 

?5 An endoscopic surgical anastomotic device is 

also provided, comprising an anastomotic ap- 
proximating aruf attaching assembly lor approxi- 
matirtg and attaching two ends of anastomotic tis - 
sue, which includes a first member which defines a 

30 tissue engaging surface, a second member defin - 
ing a tissue contacting sudace which is adapted to 
align with said tissue engaging surface, and tissue 
attaching means associated with at least one of 
said first member and second member for attach- 
es ing the two ends of anastomotic tissue together. 
Moving means associated with said anastomotic 
approximating and attaching assembly moves said 
first member and said second meml>er relative to 
one another tretween a first, spaced position in 

40 which said tissue engaging sudace is spaced from 
said tissue contacting surface for receiving tissue 
therebetween, and a second approximated position 
in which said tissue engagirig surface and said 
tissue contacting surface are in close cooperative 

45 alignment. Imaging means associated with one of 
said first member and said secorKl member obtains 
an image of an interior Ixxfy region. An elorigated 
member has a prox'rmal arnJ distal end. the an- 
astomotic approximating and attaching assembly 

50 being positioned at arKl cooperating with said distal 
end of said elongated member. A handpiece is 
positioned at and cooperates with said proximal 
end ol said elortgated member, the handpiece in- 
cluding first control means operatively connected 

55 through said elongated member with said moving 
nrieans for causing said first member and said 
second member to move between said first and 
second positions. secorwJ control means oper - 
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atively connected through said elongated member 
with said secorxl member lor causing said tissue 
attaching means to effect attachment of the two 
erKfs of tissue to each other when \he first member 
and second member are in the secofKJ position, 
and viewing means opei atively connected through 
said elongated member with said imaging means 
for viewing said interior body region image. 

An endoscopic surgical anastomotic device, 
comprising an anastomotic approximating assem - 
biy lor approximating two ends of anastomotic tis - 
sue, which includes a first member which defines a 
tissue engaging surface, and a second member 
definir^ a tissue contacting surface which is 
adapted to align with said tissue engaging surface- 
Moving means associated with said anastomotic 
approximating assembly said first member and 
said secorKf member relative to one another be- 
tween a first, spaced position in which said tissue 
engaging surlace is spaced Irom said tissue con- 
tacting surlace tor receiving tissue therebetween, 
and a second approximated position in which said 
tissue engaging surface and said tissue contacting 
surlace are in close cooperative alignment. Imaging 
means associated with one ol said first membei 
and said second member obtains an image ol an 
interior body region. An elor>gated member has a 
proximal and distal erKf , the anastomotic approxi - 
mating assembly being positioned at and coop- 
erating with said distal end ol said elongated 
member. A handpiece is positioned at and coop- 
erates with said pfoximal end ol sard elongated 
member, said handpiece including first control 
means operalively connected through said elon- 
gated membe» with said moving means for causing 
said first member and said second member to 
move between said first and second positions, and 
viewing means operatively connected through said 
eIor>gated member with said imaging means for 
viewing said interior body region image. 

Other obiecis arxJ features of the invention will 
become apparent Irom the followirig detailed de- 
scription of a preferred embodiment of the inven- 
tion, taken in conjunction with the accompanying 
figures. 

Brief Description of the Figures 

Fig. 1 is a perspective view of the stapling 
mechanism according to the invention, having a 
flexible \ube, scope and steering features; 
Fig. 1A is a cross - sectional view of the flexible 
tut>e. and steering mechanism; 
Fig 2A is a p>erspective view ol the stapling 
head mechanism and anvil, in partial cioss- 
section. ol a first embodiment according to the 
present invention; 



Fig. 2B is a perspective view of the alignment 
surface of the fiead mechanism of that shown in 
Fi9.2A; 

Fig. 2C is a perspective view of the dHferent 
5 alignment arrangement Irom that of Figs. 2 A and 

28, for the anvil member arKi head mechanism; 
Fig. 3 is a perspective view of the stapling head 
mecharusm of the emtxxiiment of Fig. 2; 
Fig. 4 is a perspective view ol two ends ol 
TO lutHilar tissue having purse string sutures, one 

tutHilar end of which encloses the anvil portion, 
and the other tutxjiar section of which encloses 
ttie head mechanism, of the embodiment of Fig. 
?; 

15 Fig. 5 is a side view in cross - section of the 
mating sudaces of a head mechanism and anvil 
of the embodiment of Fig. 2; 
Fig. 6 is a cross -section elevalional view of a 
head mechanism and anvil according to a sec - 

?o ond embodiment ot the present invention; 

Fig. 7 is an end view ol a head mechanism 
according to the embodiment sfwwn in Fig. 6; 
Fig. 8 is a cross - sectional view of the hydraulic 
actuator according to the invention, lor driving 

?b staples and cutting tissue; 

Fig. 9 is a perspective view ol another embodi - 
ment for approximatir>g and joining tissue; 
Fig. 9A is a cross - sectional view of the em- 
bodiment of Fig. 9, in the closed position, before 

30 the cable end is cut and \\\e central actuator is 
removed; 

Fig. 98 is a cross - sectional view ol the em - 
bodiment ot Fig. 9, in the closed position, belore 
the cable end is cut and while the central ac - 
35 tuator is being removed; 

Fig. 9D is a perspective view ol arK>tf>er clamp - 
ing device which may t>e used in the embodi- 
ment ol Figs. 9 - 9C; 

Fig. 10 is an elevalional view ol the face of one 
40 memt>er of another embodiment for approxi - 
rr^atirig and joining tissue, showing surgical glue 
parts and laser ends disposed in a ring; 
Fig. IDA is a cross - sectional view of a portion 
of the embodiment of Fig. 10 k>efore either tis- 
45 sue portion is approximated; 

Fig. 108 is a cross - sectional view ot a portion 
of the embodiment ol Fig. 10 after one tissue 
portion is approximated; 

Fig. IOC is a cross - sectional view of a portion 
50 of the embodiment ot Fig. lO after both tissue 
portions are approximated; 

Fig. 10D is a cross - sectional view of a portion 
of the emtxxfiment ot Fig. 10 after both tissue 
portions are appioxrmaied and the central ac- 
tfb tuator being removed; 

Fig. 11A is an elevalional view ol a modification 
of the embodiment ol Fig. 10, showing suigical 
glue parts and laser ends atraiigcxf in Iwo con- 



4 



7 



EP 0 540 010 A2 



8 



centric rings; 

Fig. 1 1 B is an elevational view oi a moditication 
of the embodimeni of Fig. 10. showing an elec - 
tromagnet in the face of tissue contact member 
for attracting a magnet in an opposing face of 
another tissue contaci member; 
Fig, nC IS an elevational view of a moditication 
of the embodimeni of Fig. 10. showing an elec - 
trocautery device located in the face of the 
tissue contact member; 

Ftg. 12A is a cross - sectional view ol a portion 
of anotfier embodin>ent of a tissue approximat - 
ing device before engaging one tissue portion; 
Fig. 12B is a cross - sectional view of the device 
of Fig. 12A engagir^g one tissue portion: 
Fig. 1 3A is a cross - sectional view ol a portion 
of another embodiment of a tissue approximat - 
ing device before er^aging two tissue portions; 
and 

Fig. 13B is a cross - secliona! view of the em- 
bodiment of t3A alter the two tissue portions 
are approximated. 

Detailed Description of the Preterred Embodiment 



According to the present invention, an intestinal 
endoscopic stapler for stapling tubular tissue is 
provided comprising an anvil member having a 
ringed anvil slapfing surface and a ringed cutting 
block surface inwardly of said stapling sudace. A 
head assembly is provided having a staple driver 
for dnving staples In an array corresponding to the 
anvil surface and a cutting blade corresponding to 
the cutting block. A flexible tube is provided having 
a distal end at ttie head assembly and a handpiece 
erKi. Scope means are provided for viewing a re- 
gion of space beyond the head assembly. Stapler 
activating means are also provided located at the 
handpiece end for driving staples from the head 
assembly toward the anvil member and for driving 
\be cutting blade toward the cutting block, whereby 
two ends of tubular tissue may be joir>ed by a 
rir^ged array of staples and excess tubular tissue 
ends may be trimmed off with the cutting blade. 

The anvil staplir^ sudace and cutting block 
sudace are preferably circular, lor driving an an- 
nular array of staples. Ihe endoscopic staplei 
preferably has steering means lor pivoting said 
head assembly relative to said flexible tube, to 
thereby steer the head assembly in a body cavity. 
Light emittirig means aie provided, on said distal 
end, tor emitting light into the region ol space. The 
head assembly has watering means lor emitting 
water across said lens means. The staple driver 
comprises means lor diiving staples in two con- 
centric circles. 

In one embodiment or variation, the stapler 
activatirKi means comprises a common mount for 



said staple driver and cutting blade, the common 
mount being slidably movable axiaHy within said 
tiead assembly, pulley means on said anvil, and at 
least one cable means extending the length of the 

5 flexible tube from the handpiece end to Ihe distal 
end, said cable means distal end passing through 
said pulley means and being attached to the com - 
mon mount facing the anvil, to effect driving of 
staples and cuttirig ol the erwJs ol tubular tissue 

70 when the cable means is pulled at Ihe handpiece 
end. In this first embodiment or variation, the sta - 
pier activating means comprises two cables, two 
pulleys mounted on opposed sides of the anvil, 
and wherein the two cables are attached to the 

75 common mount at opposed sides. 

Axial positioning means are provided lor posi - 
tiontng said anvil and head assembly in axial 
alignment when the anvil and head assembly are 
pulled toward each other. Rotational positioning 

20 means are provided for positioning said anvil and 
head assembly in rotational atignmeni when said 
anvil and head assembly are pulled toward each 
other, so that staples driven from said head as- 
sembly in said array are directed toward a cor- 
ps responding array of anvil stapling positions. Means 
are provided lor holding the stapling surface and 
anvil sudace at least a selected distarK:e apart to 
avoid crushing tissue duririg stapling operations. 
Means are provided for adjusting said selected 

30 distance. In one form, a lirst serrated circular sur - 
face is provided on said anvil and a second ser- 
rated circulai mating surface is provided on said 
head assembly for positioning the anvil and head 
assembly in axial and lotational alignment and a 

35 selected distance apart during staplir>g operations 
wtien the anvil and head assembly are pulled to- 
gether. In another form, a ring of pins on said anvil 
member and a corresponding ring of holes formed 
in said head assembly for positioning the anvil 

40 member and head assembly in axial and rotational 
alignment and a selected distarK:e apart duririg 
stapling operations when the anvil member and 
tiead assembly are pulled together. 

In another emtxxfiment or variation, provided 

45 are a cylirKirical sleeve centrally axially located on 
said anvil, and an axially centrally disposed cylin - 
drical post located on said head assembly, said 
post Ijeing slidingly received in said anvil cylin- 
drical sleeve, for axially aligning said arrvil and 

5o head assembly. An axial slot on Ihe outer sudace 
of said p>ost. said slot adapted to receive a guide 
pin extendirtg radially on the cylindrical sleeve tor 
rotalionally aligning said anvil meml>er and head 
assembly, said slot having a selected length which 

.^6 determines the minimum and maximum distance ol 
travel of said anvil stapling sudace fiom said staple 
driver. 
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The stapler activating means comprises a ca- 
ble extending the length of the llexible tube Irom 
the handpiece end to the distal end, said cable 
means distal end being attached to the anvil 
member whereby puffing the other end of the cable 
at the handpiece end pulls said head assembly and 
anvil memt>ei toward each other to a selected 
spacing distance. The stapler activating means 
comprises a common mount lor the staple driver 
and cutting blade, said common mount being 
slidably movable axially within said head assembly » 
and hydraulic mear^s for driving said common 
mount axially toward said anvil to drive staples and 
effect cuttirtg of tubular ends of tissue when said 
head assembly and anvil member are at a selected 
spacing distance. 

Also in accordance with the present invention, 
an intestirial steerable surgical stapler for stapling 
tubular tissue is provided comprising an anvil 
member having a ringed anvil stapling surface and 
a tinged cutting block surface inwardly of the sta - 
pling surlace. A head assembly is provided having 
a staple driver for driving staples in an array cor- 
responding to the anvil surlace and a cutting blade 
corresponding to the cutting block. Also provided is 
a flexible tube havir^g a distal end at the head 
assembly and a handpiece erKf. Steering means 
are provided for pivoting the head assembly rela- 
tive to the flexible lube, to thereby steer the head 
assembly in a body cavity. Stapler activating 
means are also provided located at the handpiece 
end for driving staples Irom I he head assembly 
toward the anvil member and lor driving the cutting 
blade toward the cutting block, whereby two ends 
of tubular tissue may be joined by a ringed array ot 
staples and excess tubular tissue ends may be 
trimmed off with the cutting blade. 

According to another form of the present in- 
vention, an intestinal steerable endoscopic stapler 
for stapling tubular tissue is provided comprising 
an anvil member having a ringed anvil stapling 
surlace and a ringed cutting block surface radiaBy 
inwardly of the slaplirtg surlace. A head asserrtbly 
is provided having a staple driver for driving sta- 
p>les in an array corresponding to the anvil sudace 
and a cutting blade corresporKling to the cuttmg 
block. A flexible tube has a distal end at the head 
assembly and a handpiece end. Scope means are 
provided for viewing a region o( space beyond the 
head assembly. Steering means are provided for 
pivoting the head assembly relative the flexible 
tut)e to thereby steer the head assembly in a body 
cavity Stapler activaling means are also provided 
located at the handpiece end lor the pulling the 
anvil member and head assembly toward each 
other and loi driving staples Irom the head as - 
sembly toward the anvil member and lor driving 
the cutting blade toward Ihe cutting block, whereby 



two ends of tubular tissue may be pined by a 
ringed array o! staples ar>d excess tubular tissue 
erKfs may be trimmed off with the cutting blade. 
Fig. 1 shows in perspective view, a gastroin- 

5 testinal endoscopic stapler 10 according to the 
present invention. A endoscopic stapler comprises 
a handpiece 12, a flexible lube 14 arid a stapling 
head 16 attached to Ihe distal end of Ihe flexible 
tube. Details of the stapling head 16. including the 

10 stapling head assembly and anvil member, will be 
descrit>ed below primarily in conjunction with other 
ligures. 

The handpiece 12 comprises scope means in 
the form of an eyepiece 18 which is optically 

16 coupled by means ot an optical fiber or the like to 
a tens means 20 in the stapling head 16. The 
handpiece 12 also comprises steering control 
means in the form of two control krrobs 24. 26 one 
of which controls the swiveRr^ of stapling head 

20 with respect to the flexible tube 14 in a first plane, 
while the other knob provides for swtveling of the 
stapling head 16 in a second plane perperwjicular 
to the first plane. Together the two control knobs 
24, 26 provide means for positionirig the stapling 

PS head at virtually any bending artgle relative to the 
generally central axis of the flexible tube near the 
vicinity of the stapling head. 

Fig. lA shows, in cross ~ section, a flexible 
tube 14 and steering mechanism. The llexible \ot>e 

30 has a resilient head portion 14a. to which the 
stapling head 16 is attached. The resilient head 
t4a is more flexible then the flexible lube 14 The 
handpiece 12 has two pulleys, one pulley 24a 
being shown, which is connecled to contiol knob 

35 24 (not shown in Fig. lA). Pinned to the pulley at 
pin point 25 is a cable 27 having one end 27a 
connected to the end of the resilient head portion 
14a. and its other erxJ 27b connected to the resil- 
ient head portion 14a at a diametrically opposed 

40 location to the connection of 27a. The cable 27 is 
channeled along its length in a suitable lumen or 
conduit (not shown) in llexible tube 14. By turning 
control krK>b 24 in the U(Up) or D<Down) direction. 
Ihe pulley 24a will effect swivellirig or bending of 

45 the resilient head portion 14a. relative to the llexi- 
ble tube 14, in the U(lJp) or D(Down) direction, 
respectively. (See also phanlom lines of head as- 
sembly SO in Fig. 2A). A similar arrangement is 
provided lor control knob 26 for side - to - side 

60 swivelling control. Together, ihe two control knobs 
24 arKi 26 provide means lor positioning the sta- 
pling head 16 at virtually any desired bending 
angle. Further details ol other bend angle posi- 
tioning devices which may be used herein may be 

55 found in U.S. Patent Nos. 4.273.111 and 4.286,585. 
which are incorporated by reference herein. 

The handpiece also has extending from it a 
cable reel device 30 adapted to provide tension to 
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and reel in. in a fishing reel like manner, a cable 
which extends throughout the length ol the flexible 
lube and terminating in the distal end a1 the sta- 
pling head. 

Also attached to the harxlpiece is a second 
flexible tube 32 which terminates at its other end in 
second handpiece or instrument head 34 which 
piovides an irrigation port 36. a suction port 38. 
and electrical conrtectors 40 lor connecting to a 
video monitor whereby the image viewable through 
the lens can be displayed on a video monitor, and 
to a power supply lor energizing a light source in 
the staplir>g head. Many ol the features ol the 
scope arid steering aspects of the device shown in 
Fig. 1, except for the stapling head 16, may be 
found in an instrument available from Olympus 
Optical Co.. Ltd., as Model GIF Type XQ Scope. 

Referring now to Fig. 2A. a first variation of a 
stapling head 16 useable in the device of Fig. l will 
now be described- The stapling head 16 comprises 
two major portions, a head assembly 50 connected 
to the distal end ol a flexible iube, and an anvil 
member 52. The anvil member 52 has a circular 
anvil stapling surface 54 in the form ol two con- 
centric rings 56.58 to provide two concentric rings 
of equally spaced staple anvil patterns each pattern 
of which is similar to the anvil for a conventional 
paper stapler whereby a U-shaped staple driven 
toward the anvil will curve the two points first 
toward each other arxJ then flat against the base 
portion of the staple lo fasten material which has 
been pierced by the staple points. The anvil 
member 52 also comprises a circular or annular 
cutting block 60 disposed radially inwardly of the 
Stapling anvil surface 54, The anvil member 52 also 
comprises two pulleys 62 arranged diametrically 
opposed from each other which are mounted on 
respective pins 64 and a central opening 66 which 
may have a clear window 68 ol plastic or the like at 
the front end ol the anvil member 52. The anvil 
member 52 also has a seriated annular 70 surface 
adapted to mate with a similar serrated annular 
surface on the head assembly 50, sinrular lo the 
perimeter serrated surfaces on checkers to mate 
them when stacking. 

The head assembly 50 has a circular staple 
driver assembly for driving staples in a circular 
array corresponding to the anvil surface, and more 
particularly has two rings of drivers 80 and two 
rings of correspondirig staple holder holes 82 for 
driving a pattern of two annular rings ol staples 
each ring having a equal number ol equally spaced 
staple drivers, but with one ring lotationally olfsel 
with respect to the other ring to provide an over - 
lapping of staples throughout the circumferential 
exter>t ol the staplir^g pattern. This pattern of two 
concentric offset rings corresponds to the anvil 
pattern shown in part in Fig. 3. This results in a 



pattern of staples which minimizes or eliminates 
leakage of the colon after stapling. Disposed radi - 
ally inwardly ol the staple drivers 80 is a circular 
annular cuttirtg blade 83 corresponding in size to 

s the cutting block 60 of the anvil member 52. The 
staple drivers 80 ar>d cutting blade 83 are mounted 
on a common mount 84 which is movable axially 
with respect to the exterior housing of the head 
assembly 50 and staple holder holes 82. As those 

10 skilled in the art will appreciate, the stapling sur - 
face 54. cutting block 60, arwJ coiresp>onding por - 
tions of the head assembly may be any rir^ged 
configuration other than truly circular, such as oval, 
elliptical, etc. 

Jb Disposed in the interior central portion of the 

head assembly 50 is a cylindrical body 85 which, 
as shown in more detail in Fig. 3. has two light 
emitting means 90. an optical lens 20, aruJ a 
washing head 92. The light emitting means 90 are 

20 connected a source ol light at the handpiece 12 or 
34. and the lens 20 is optically connected to the 
eyepiece 18 of Fig. l. The washing head 92 is 
connected to the irrigation port connector 36 on the 
second handpiece or instrument head 34 of Fig. 1. 

25 and provides a means for spraying water across 
the lens 20 to cleanse it. 

The front surface of the cylindrical body 86 has 
a mating serrated surface 72 (sfK)wn in greater 
detail in Fig. 2B). which as described above mates 

30 with the serrated sudace 70 of the anvil member 
52. The serrated mating surfaces 70.72 provide a 
means for axially aligning the anvil member 52 with 
the head assembly 50. The number of serrations in 
each of the two serrated surfaces equals the num - 

35 ber of anvil patterns in one of the annular rings of 
the staple driver assembly and anvil surface, so 
that when the anvil member 52 is positioned in 
mating arrangement with the head assembly 50. 
the staple drivers 80 and staple holder holes v^ll be 

40 rotationally aligned with the anvil stapling pattern 
rings 56.58. The serrated surfaces 70.72 are posi - 
tioned axially to provide a selected minimum dis - 
tarxre between the anvil member 52 and head 
assembly 50 so as to avoid crushing of tissue 

4& kxated between the head assembly 50 and anvil 
member 52 during a stapling operation, which will 
be descritied below. The FK)sitionir>g ol one or both 
of the serrated surfaces within theii respective 
members may be adjustable, if desired, to provide 

50 means for providing an adjustable selected mini - 
mum distance between the anvil member 50 and 
staplirtg head 52. 

Shown in Fig. 2C is an alternative arrangement 
for providing alignment of the anvil member 52 and 

55 head assembly 50, Here a circular array of pins 
too are arranged in a pattern corresponding to a 
circular array of tunneling holes 102 in a cylindrical 
body 86. The pins 100 can thus pierce tissue 
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which may be in the way o\ holes 102. The tun- 
neling holes 102 guide the pins 100 to mate in the 
holes even it initially out ol rolaltonal and/or axial 
alignment The numbei of pins 100 and holes 10? 
preferably equals the number oi anvil patterns and 
staple holes/drivers in one ring, and are rotationally 
positioned so that the staple holes/drivers align with 
the anvil patterns when the pins 100 align wilh the 
holes 102 in any rotational position. The depth of 
the holes 102 is longer lhan the pins 100 so that 
the surface 101 which the pins extend will be 
located a selected minimum distance away Irom 
surface 103 on which the holes are formed when 
the pins IW) are received in the holes to their lull 
depth- 

Also shown in Fig. 2A are two cables 110 each 
of which wraps around a different pulley 62 in the 
anvil member 52 arui is attached at its end 112 to 
the common mount 84 holding the cutting blade 83 
and the staple drivers 80. The two cables 110 are 
located on diametrically opposed sides of both the 
anvil member 50,52 and head assembly 50, and 
extend through the entire length of the flexible tut>e 
14. terminating at the reel mechanism 30 as shown 
in Fig. 1. By turning the reel mechanism 30 to 
provide tension to the cable, the anvil member 52 
win l>e pulled against the head assembly 50, 
whereby the serrated surfaces 70,72 will mate to 
provide axial and rotational alignment, and there- 
after pKOvide for axially nrK>ving the common mount 
84 containing the cutting blade 82 and staple dri - 
vers 80 toward the anvil member 50 1o effect a 
stapling and cutting function as will be described 
below. The cables 110 enter the flexible tube 14 
not at the end of the sleeve 86, but at a distance 
Irom the distal end as shown in Fig. 2A. 

Referring now to Fig. 4, two ends 120.122 of 
tubular colon tissue are shown, with one end 122 
wrapped around the anvil memt)er 50 and the other 
end wrapped around the tread assembly 50. In a 
surgical colon resection operation lor example, the 
distal erKi of the flexible tut)e is inserted through 
the rectum and by viewing through the eyepiece 
18. aruJ using other external devices krwwn to 
ttK>se skilled in the art, such as ultrasound arKi 
other imaging systems, ihe distal end can be po- 
sitioned at a desired location, such as a colon 
resection location. A portion of the colon which has 
been diseased will have been cut away using dif - 
lerent, invasive surgical tools, leaving two unjoined 
sections of tubular colon 120.122. 

By using thie light 90 arnf scope <lens 20. 
eyepiece 18) of the present invention the head 
assembly 50 is positioned at the colon resection 
site, and using external surgical appaialus, the two 
ends of the colon 120.122 are tied with suture 
material 124 in purse -string fashion around the 
anvil memt>er 52 and head assembly 50, respec - 



lively. The cables 110 which extend between the 
head assembly 50 and anvil member 52 are shown 
exposed between Itte two tied colon ends. Instead 
of string -like sutures for tying the colon ends, a 
5 flat stapfing device may be used. 

The reeling mechanism 30 is then operated to 
apf>ly tension to the two cables 110 pullirig the 
anvil member 52 towards the head assembly 50. It 
may be desired to not twve the colon ends tied too 
10 tightly, so that the opening at the ernJ of the colon 
even alter being tied will allow the serrated mating 
surfaces 70,72 of the head assembly 50 and anvil 
memtjer 52 to mate. The anvil member 52 may 
also include a outer lunnelling ring 130 as shown in 
15 Fig. 5. H the alignment arrangement of Fig. 2B is 
used, the pins 100 can pierce any tissue getting in 
the way. After the anvil member 52 is pulled in 
contact with head assembly 50. turthier tensionrr^g 
of the cables wilh the reel mechanism 30 will effect 
20 axial movement of the common mount 84 carryirtg 
the cutting blade 83 and staple drivers 80 towards 
the anvil member 52 to effect a stapling function 
and cutting away of the tubular ends of the tissue. 
The device may then be removed from the colon. 
2b Another variation of the head assembly 50 and 

anvil member 52 is shown in Figs. 6 and 7. As 
shown in Fig. 6, the anvil member 52 includes a 
cylindrical sleeve 140 having one or more guide 
pins 142 projecting radially inwardly, which guide 
30 pins are received in one or more corresponding 
slots 144 in the cylinder body 86 of the head 
assembly 50. This guide pin slot arrangement 
provides a means for axially and rotationally align - 
ing the anvil member 52 and head assembly 50. as 
35 well as providing means lor determining the mini - 
mum and maximum spacing distances between the 
anvil memt)er 52 and head assembly 50. 

Referring to Fig. 7, which is a front head view 
of the f>ead assembly 50, a cable 150 is shown 
4o exiting a central lumen in the distal end ot the 
flexible tube which cable 150. as shown in Fig. 6 is 
attached to a pin 152 centrally axially disposed on 
the Iron! of the anvil memlber 52. White this cable 
150 win be within the field of view of the region ot 
45 space of the lens 20, only a slight obstruction will 
result. This single cable 150 pedorms the same 
function as the two cables in the first variation, 
namely to effect pulling of the anvil member 52 
toward the head assembly 50 to a position where - 
so by the head assembly 50 and anvil member 52 are 
at a selected distance close to each other but to 
not crush the tissue. However, in this embodiment 
a hydraulic means may be used tor transferring 
force lo the common mount 84. from the handpiece 
55 12, to effect stapling by the staple driver and 
culling of the tissue to remove the ends of the 
colon. 
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Fig. 8 shows an example of a hydraulic means. 
An actuating lever 200 located at the handpiece 12 
has an L - shape and is pivot ally mounted at its 
corner on pin 202. One o1 its legs 204 has an 
elongated slot 206 which slidingty receives pin 208 
connected to a hydraulic piston 210. Piston 210 
when driven to the left in Frg. 8 etlects driving ol 
piston 212 by means ol hydraulic fluid 214 in 
cylinder 21 6. conduit 21 8 and piston 220. which 
piston 212 is connected to a common mount 84 to 
etiect driving ol staples and cutting ol the tissue. 

Other hydraulic and/of pneumatic means or the 
nice will readily occur to those skill in the art for 
effecting transfer of force from the handpiece to the 
common mount for effecting stapHng and cutting of 
the tissue. In particular, an arrangement may be 
provided for transforming relatively strong forces to 
the cutting head to effect stapling and cutting. Ixit 
wtierein the transmitted force along the flexible 
tube is relatively small to avoid any tendency ol the 
flexible tube to straighten out during the stapling 
and cutting operation. One such design which may 
be used is disclosed in U.S. Patent No. 4,485.817 
which is incorporated herein by referer>ce. 

The stapling device according to the invention 
may be constructed for use with existing or general 
purpose flexible steer able scopes, or a scope may 
be designed particularly lor use with maximizing 
the efficiency of the stapling mechanism. A re- 
movable stapling head ar>d firing mechanism may 
be attractive to surgeons already having an existing 
steerable scope and already feel comfortable wilh 
ils use in sutgery while also lowering the cost of a 
stapling device. 

Instead or in addition to a fiberoptic and lens at 
the end of \be head assembly for viewing a region 
of space, the scope means may comprise a CCD 
chip a! the end of the scope to provide a means for 
generating a two - dimensional video picture signal, 
using a video monitor arxf appropriate electronics 
conrtected to the CCD chip. 

By providing a gastrointestinal stapling device 
leaving a long flexible tube (on the order of about 
90 cm), virtually all colon resections could be per - 
formed through the rectum and laparoscopically. 
with minimal invasive surgery. In addition to colon 
resection, the gastrointestirial stapler could allow 
laparoscopic esophageal, stomach, proximal and 
distal small bowel and possit>ly twiiary ar>astomosis 
to be performed- Side -to -side or end -to -side, 
as well as EEA could be performed with the device 
according to the invention. 

The above disclosed embodiments are di- 
rected to tissue approximating devices which effect 
stapling ol opposed ends ot tubular tissue after the 
ends of tissue are approximated and located. Other 
emt)odiments lor approximating tissue, and for ef - 
tecting attachment of the tissue ends may be em - 



ployed. Fig. 9 shows a perspective view ot another 
embodirr>ent for approximatirtg and joining tissue. 
The embodiment in Fig. 9 comprises a clamping 
device 300. The clamping device comprises a first 

5 clamping rr>ember 302 and a second clamping 
member 304. The first clamping member has an 
actuating shaft 306. which, as will be described 
below, provides means foi drawing the two mem - 
bers toward each other, and releasing the joined 

70 stricture after the tissue has been approximated 
and clamped together. 

The clamping device is inserted through a first 
er»d ot tubular tissue 308 and at a first end is pt^se 
string sutured around the first ctampirtg member 

75 302 as shown in Rg. 9. The second clampir>g 
memt)er 304 is adapted to receive a second lubu - 
lar tissue member 310 which is likewise pufse 
string sutured around the member. 

Fig. 9A is a cross - sectional view of the em - 

20 txxJiment of Fig. 9, shown with the purse string 
sutures in place. A cable 312 which extends 
through a lumen in the actuating shaft 306 serves 
to pull the first and second ntembers together, 
when the cable 312 is pulled from the right through 

?5 a suitable actuating mechanism (not shown) in a 
handpiece or the like. The lirst member 302 has a 
ratchet surfaced central shaft 314 which is adapted 
to be received within a correspondingly arranged 
ratchet surfaced central opening 316 in the secorKi 

30 member. By pulling the cable to the right, the first 
and second will be pulled toward each other and 
ever>tuaMy assume a relationship as shown in Fig. 
98. At this point, the tissue ends are clamped 
together. 

3S Means are provided for cutting or releasing the 

central cable as shown in Fig. 9C. This comprises 
a blade 320 on the end of an inner control shaft 
320, which will cut the cable 312 when the inner 
control shaft 322 is pushed to the left relative to the 

40 outer control shaft 324 white the cable is hek) tight. 

During this time, the outer control shaft 324 is 
field relative to the first member 302 by me arts of a 
plurality of circumferentially disfwsed ball and 
spring assemblies, four of which are shown in Figs. 

45 9 A. 9B and 9C. For each ot the ball and spring 
assemblies, the outer shaft 324 has an aperture 
332 in its wall which receives a ball bearing 334. 
This ball bearing 334 is held in place by a spring 
336 which serves to bias the ball 334 radially 

5o inwardly against the outer wall of inner control rod 
322. The t>all bearing 334 as can be seen is 
slightly larger in diameter than the thickness of the 
wall of the outer control shaft 324. so that when 
disposed in Figs. 9A and 9B. the balls serve to lock 

55 outer conlrol shaft 324 and the first member 302 in 
a fixed axial position relative to each other. 

Means are also provided tor enabling, unloc- 
king or disengagerrtent ol the outer control shaft 
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324 from the firsl member 302. Disposed in the 
waH ot the inner control shaft 322 are a pturality of 
openings 340 having a gerteratty V- shape. When 
the openings 340 of the inner control shaft 322 
align with the openings 324 of the outer control 
shaft, the springs 336 will urge the balls radially 
inwardly to thereby permit free axial movement 
between the outer control shaft 324 and firsl 
member 302. As shown in Fig. 9C, the balls are 
disposed in the openings 340 thereby permitting 
outer control shaft 324 and the inner control shaft 
322 to be removed from the first member 302. The 
reminder of the clamping assembly, i.e. the joined 
firsl member 302 and second member 304 may be 
left behirxf, and after the crushed tissue dies the 
clamping device may be sloughed. The resulting 
clamped device, comprising the first member 302 
and tf^ second member 304. provides means for 
allowing the fecal matter to pass through the bowel, 
by means of the central axial passage 350 in the 
first member, and aligned passageways 352 in the 
first member 302 and 354 in the second member 
304. 

The device of Figs 9-9C may include 
clamping members similar to that shown in Fig. 9D. 
The device of Fig. 9D is a biofragmentable an- 
astomosis rir»g which clamps the two ends ot a 
tubular tissues together similar to the device shown 
in Figs. 9 - 9C, but which is made of biofragmen - 
table material which is broken by the body over 
time and passes out of the body after the clamping 
function has been completed. One such biofrag- 
mentable anastomosis ring per se is currently 
available under the trademark VALTRAC Fig. 9B 
shows one of the two clamping meml^ers of such a 
VALTRAC anastorTK)sis rir^. showing a central 
opening a clamping device for connecting the 
memt)er to a second rr^ember lor clamping, and 
other passageways, as wall as weakened portions 
which break down under bodily fluids over time to 
result in fragnnentir^g of the device. 

Figs. 10- IOC show aru>ther embodiment lor 
approximating and joining tissue, showing the top 
portion of such embodiment in cross - section. In 
Fig. 10A, the approximatir>g device 400 comprises 
an inner control shaft 402. an outer control shaft 
404. an outer housing 406 and a firsl tissue ap- 
proximating member 408 and a second tissue ap - 
proximating member 410. Fig. 10 also shows tu- 
bular tissue ends 412 and 414 which have been 
placed over the first memljer 408 arnf second 
member 410, respectively. 

The second member 410 has a barb 416 
mounted radially on a toothed wheel 418 meshing 
with toothed wheel 420, which in turn nr>eshes with 
teeth 422 on a first axial surface 424 of the outer 
control shaft 404. The first membei 408 has a 
toothed wheel 430 having a radially extending baib 



432. which toothed wt^l is adapted to mesh with 
teeth 434 on axial surface 436 on second central 
shaft 404 when the second control shaft is properly 
axiaRy located relative to the toothed wheel 430, as 

b wtti be explained below. 

The first memt>er 408 has a curved front por - 
lion 440 which erKis in a flat axial surface 442 of 
front inner tube portion 444. Front inner tube por - 
tron 444 telescopes within outer tube portion 450 of 

70 the second meml)er 410. A groove 452 in the flat 
axial surface 442 receives a correspondingly 
shaped ridge 454 radially inwardly disposed on the 
outer tube portion 450 of second member 410. The 
groove 452 and ridge 450 hold the frrst member 

75 408 and second member 410 in cooperative en- 
gagement. Front inner tube portion 444 has lon- 
gitudinal spacings around its radial extent so that 
tfie front portion thereof may bend radially inward. 
In the position shown in Fig. 10A, the teeth 434 

20 keep the tube portion 444 in engagement with lube 
portion 450. so that groove 452 and ridge remain 
engaged and keep first member 408 and second 
member 410 in cooperative engagement. However, 
as will be discussed below in conjunction with Figs. 

?5 IOC and 10D. when the teeth 434 are axiaily dis- 
placed from and not below first tube portion 444. 
the firsl member 406 and second member 410 
may be released from each other by pulling one 
member axiaily apart from the other member. 

30 The outer control shaft 404 can be moved to 

the left relative to the first member 406 and second 
member 410 by moving shall 404 at a handpiece 
location relative to inner conlrol shaft 402, as 
shown in Fig. 10B. This results in bafb 416 rotating 

35 counterclockwise and impaling the inner wall of 
tissue erKt 414 and pulling it to the left and over 
and down against second tube 450. A surgical glue 
or tissue sokfering agent may be injected at port 
460 through supply conduit 462 to coat the outer 

40 sudace of tissue end 414. 

At the position shown in Fig. 10B toothed sur - 
face 422 is out of meshing ertgagemenl with 
toothed wheel 420. This coincides with barb 416 
erKling a 180' counterclockwise rotation relative to 

46 its initial position shown in Fig. 10A. Wtien the 
toothed surface 422 leaves meshing engagement 
with tooth wheel 420. toothed surface 434 is in 
meshing engagement with wheel 430, ar>d by left - 
ward movement of control shaft 404 to the left 

so relative to outer housir>g 406, barb 432 rotates 
clockwise and impales tissue end 412, carrying tt 
right and downward to abut tissue end 414 as 
shown in Fig. IOC. 

In the position shown in Fig lOC thte tissue 

bb ends so approximated may be joined by one or 
more operations such as sulunng. gluirtg, lasing. 
electrocauterization. or other means as will occur to 
those skilled in the art. 
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As shown in F'rg. IOC, second member 410 
may be urged to the right toward lirst member 406 
to press and clamp the two tissue ertds 412 and 
414 together by putting outer control shaft 404 to 
the left relative to outer housing 406, while Iteeping 
inner control shaft 402 inwardly to the left so that 
its end 470 is beyond the end 472 of outer control 
shaft. Pivoting stop 474 will thus be held in the 
vertical position as shown and will abut end 476 of 
second member. 

When tissue attaching operations are com- 
pleted, pulling inner control st^tt 402 to the left 
relative to outer control shaft 404 as shown in Fig. 
10D win cause pivotirtg stop 474 to fall away, below 
and clearing secortd member 410, thereby enabfir>g 
inner shaft 402, outer shall 404, outer housirig 406 
and first member 406 to l>e wittxirawn to the left 
from the tissue end 412. Because teeth 434 are not 
positioned beneath inner tube portion 444, the in - 
ner tube porlron 444 may be deflect radially in- 
wardly under the axial separation force of moving 
lirst member to left. What remains in the patient is 
the second memt>er 410. Its components could be 
made of biofragmentable materials like the struc - 
lure of Fig. 9D, to fragment and pass harmlessly 
out of the body. In the meantime, the center of the 
second member, being open, allows waste matter 
to pass. 

White the device of Figs. 10A- lOD has been 
stH>wn in partial cross - section, it should t)e un - 
derstood that a number ot these entire assemblies 
could be provided at different angular positions 
circumlerentially spaced. For example, lour such 
assemblies may be provided at 90* angular cir- 
cumferential intervals as shown in Fig. 10. How- 
ever, the number is not limited to four, and the 
numt>ef of assemblies may depend on testing, size 
and p>otential uses of the p>articular device. 

It should be further uixJerstood that the ap- 
proximating devices ol Figs. 9-9D and 10A-10D 
(as well as the other embodiments herein) may 
irKzlude steering mechanisms, scope mechanisms, 
stapling mechanisms and/or other types of tissue 
attaching mechanisms. 

Fig. 10 shows a ring of ports 460 arranged 
circumferent rally lor ejecting surgical glue, a tissue 
soldering agent or the litie. laser fiber ends 480 
are also provided for effecting lasing and welding 
of the tissue after the tissue ends are approxi- 
mated. 

Fig. ItA shows a similar arrangement to \hat of 
Fig. 10. except that tt^ ports 460 are arranged in 
an outer ring, and the laser litter ends 480 are 
arrar>ged in an inner ring. The laser Uber en6s may 
instead be on the outer ring. 

Fig. IIB shows an alternate to or modrtication 
ot the arrangement to that ol Figs. 10 and 11 A. 
wherein the face 440 of the first memtrer 406 has 



an internal heater of coils 490 which effect elec- 
trocauterization of the tissue to result in bonding or 
attachirig when eleclrical current is passed through 
ttie coils- 

5 Fig. lie shows another alter r^ative or modi- 

fication wherein the face 440 of the first memt)er 
comprises an electromagr>et 494 which when en- 
ergized attracts a cofrespondir>gly shap>ed ring of 
magnetic material on the face ot the second 

10 member to perform or at least assist in the tissue 
clamping function. 

Fig. 12A shows an aherriative to the barb ar- 
rangement of Figs. lOA- too. Here tlie barb 432 is 
mounted on the outside of a balloon 500 having a 

15 shape which when deflated positions the bait) 432 
below the tissue 412. As shown in Fig. 128, as tf>e 
balloon is inflated by supplying air or other gas 
through conduit 502. the barb impales the tissue 
arKi carries it to the right and downward to an 

20 approximated position similar to that ot Fig. lOC. 

Figs. 13A ar>d 13B show another arrangement 
lor approximating and holding tissue in place for 
tissue attaching op>erations. The arrangement 
comprises a block 600 having mounted therein a 

?5 pair of tissue grabbers 602 and 604 having re- 
spective top body portions 606 and 608 and hook 
ends 610 and 612. commonly mounted to pivot pin 
613. 

Ihe grabbers 602 and 604 t^ve respective 

JO distal ends 614 and 616. and springs 618 and 620 
connect a distal end ol one grabt)er with the lop 
body portion of the other grabber, biasing the hook 
ends 610 and 612 in the open position shown in 
Fig. 13A. I>ownward pulling on cable 630 will 

35 overcome the spring force and draw the fKX)k ends 
together pulling and holding the tissue together as 
shown in Fig. 138. The cable may be pulled by a 
suitable mechanism in a handpiece (not shown) at 
the end of the device. A number of such grabbing 

40 devices may t>e spaced circumferent rally around 
the block, simitar to the arrangement of Figs. 10A- 
10D. For example, four such grabbir^ devices may 
be provided at 90* angular circumferential inter- 
vals. After the tissue ends are approxinrtated. they 

45 are ready for attachment by one or more mettKxts 
diseased elsewhere herein, including suturing by 
sutures 640. 

Although several emtxxliments of the invention 
with variants have t>een shown arKl described, it 

bo will readily occurred to those skilled in the art that 
numerous variations and modifications may t)e ef- 
fected wittiout departing from the true spirit and 
scope of the novel concept of the invention, which 
is limited only by way of the appended claims. 

55 
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Claims 

1. An rntestinal stapler lor tubular surgical tissue, 
comprisirig: 

an anvil nDember having a ringed anvil s 
stapling surlace and a ringed cutting block 
surlace inwardly ot said staplirtg surlace; 

a head assembly having a staple driver for 
driving staples in an array cor responding to io 
said anvil sudace and a cutting blade cor - 
respondir>g to said cutting block; 

means tor operativety cormecting said 
anvfl member to said head assemt>ly; is 

a flexible \vbe havir»g a distal end con- 
riected to said head assembly, and a hand- 
piece end; 

?o 

means tor pulling said anvil memt)er and 
said head assembly toward each ottier; and 

stapler activating means located at the 
harKlpiece end, and operatively connected to 25 
said anvil member and said bead assembly, 
lor driving staples from said head assembly 
toward said anvil member and for driving said 
cutting blade toward said cutting block, 
whereby two ends of tubular tissue may be 30 
joined by a ringed array ol staples and excess 
lubular lissue ends may be trimmed off with 
the cutting blade. 

2. The stapler according to claim 1. wherein the 35 
anvil stapling surface and cut1tr>g block surface 

are circular. 

3. The stapler accordir>g to claim 1 or 2, wherein 

said staple driver comprises means for driving 40 
staples in two concentric circles. 

4. The stapler accordir^ to claim 1, 2 or 3. 
wherein the stapler activating means com- 
prises: 45 

a common mount for said staple driver arnl 
cutting blade, said common mount being 
slidably movable axially within said head as- 
sembly; 

50 

pulley means on said anvil member; aixl 

at least one cable means extending ihe 
length of Ihe flexible tube from the handpiece 
end Io the distal end. said cable means distal 55 
end passing through said pulley means and 
being attached Io the common mount lacing 
Ihe anvil, lo effect driving of staples and cut- 



ting of the erKfs of tubular tissue when the 
cable means is pulled at the handpiece end. 

5* Ihe stapler according to claim 4. v^rein the 
stapler activating means comprises two cables, 
two pulleys mounted on opposed sides of the 
anvil member, and wherein the two cables are 
attached to the common mount at opposed 
sides. 

6. The stapler according to any one of claims 1 
to 5. comprising axial posit'ionir>g means lor 
positioning said anvil member and head as- 
sembly in axial alignment when the anvil 
member and head assembly are pulled toward 
each other. 

7. The stapler according to any one of claims 2 
to 6, further comprising rotational positioning 

means tor positioning said anvil member and 
head assembly in rotational alignment when 
said anvil member and head assembly are 
pulled toward each other, so that staples 
driven from said head assembly in said cir- 
cular array are directed toward a correspond - 
ing array ol anvil stapling positions. 

8. The stapler according to any one of claims 1 
lo 7. comprising means lor holding the stapfirig 
surface and anvil sudace at least a selected 
distance apart to avoid crushing tissue during 
stapling operations. 

9. The stapler according to claim 8. comprising 
means tor adiusting said selected distarKre. 

10. The stapler according to any one of claims 1 
to 9, further comprising a first serrated circular 
sudace on said anvil member and a second 
serrated circular mating sudace on said head 
assemfc>ly lor positioning the anvil member and 
head assembly in axial ar»d rotational align- 
ment aruJ a selected distance apart during 
stapling operations when the anvil member and 
head assembly are pulled together. 

11. The stapler according to any one of claims 1 
to 10. further comprising a rir»g of pins on said 
anvil member and a corresp>onding ring ol 
holes formed in sakJ head assembly lor posi - 
t toning the anvil member and liead assembly 
in axial arxS rotational alignment and a selected 
distance apart during stapling operations when 
Ihe anvil member and head assembly are 
pulled together. 

12. The stapler according lo any one of claims to 
ir further comprising a cylindrical sleeve 
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centrally axiatly located on said anvil member, 
and an axially centrally disposed cytiiKlrical 
post located on said head assembly, said post 
being slidingly received in said anvil cylindrical 
sleeve, for axially aligning said anvil member 
and head assembly. 

13. The stapler according to claim 12. including an 
axial slot on the outer surface of said post, said 
slot adapted io receive a guide pin exlendir^g 
radially on the cylindrical sleeve for rotationally 
aligning said anvil memt)ei and head assem- 
bly, said slot having a selected length which 
determines the mirwmom and maximum dis- 
tance of travel of said anvil stapling surface 
from said head assembly. 

14. The stapler according to any or>e of claims 1 
to 13. wherein the stapler activating means 
compfises a cable extending the length of the 
flexible lut>e from the handpiece end to the 
distal end. said cable means distal end being 
attached to the anvil whereby pulling the other 
end of the cable at the handpiece end pulls 
said head assembly and anvil memt>er toward 
each other to a selected spacing distance. 

15. The stapler according to any one of claims 1 
to 14, wherein the stapler acthraling means 
comprises: 

a common mount lor the staple driver and 
cuttir>g blade, said common mount being 
slidabiy movable axially within said head as- 
sembly; and 

hydraulic means lor driving said common 
rrMXint axially toward said anvil member to 
drive staples and effect cutting of tubular ends 
o1 tissue when said head assembly and anvil 
member are at a selected spacing distance. 

16. The stapler accordir>g to any one of ctaims 1 
to 15. further corrvprising light emitting means, 
located on said distal end, and operatively 
connected to or^e of said anvil member and 
head assembly, for emitting light into a region 
of space. 

17. The stapler according to any one of claims 1 
to 16 comprising: 

steering mear>s in said handpiece end and 
operatively connected to said head assembly, 
for pivoting said head assembly relative to said 
flexible lube, to thereby steei the head as- 
sembly in a body cavily. 

18. Ihe stapler according to any one ot claims t 
to 17. further comprising: 



scope mear^, in one o1 said arwil member and 
head assembly, for viewing, from said hand- 
piece end. a region of space beyorKi said head 
assembly. 

5 

19. The stapler according to claim 18, wherein 

said scope means includes lens means, and 
further comprising watering means for emitting 
water across said lens means. 

TO 

20- An endoscopic surgical stapler comprising: 

(a) a stapler assembly which includes: 

(i) an anvil member which defines a tis - 
sue engaging surface, said tissue en - 
15 gaging surface irK:luding a pfurality of 

anvil pockets; arni 

(it) a head assembly adapted to receive 
surgical staples within a plurality of sta - 

pie slots, said head assembly defining a 
20 tissue contacting surface which is 

adapted to align with said tissue engag - 
ing surface; 

(b) moving means associated with said 
stapler assembly for moving said anvil 

P5 memlDer and said head assembly relative to 

one ar>other between a first, spaced position 
in which said tissue engaging surface is 
spaced from said tissue contacting surface 
for receiving tissue therebetween, and a 

30 second approximated position in which said 

tissue engaging surface and said tissue 
contacting surface are in close cooperative 
alignment; 

(c) imaging means associated with one of 
35 said anvil memt>er arxJ said head assembly 

for obtaining an image of an interior body 
region; 

(d) an elongated memt)er havirtg a proximal 
and distal end. said stapler assembly t>eing 

4o positioned at and cooperating with said 

distal erxf of said elongated member; and 

(e) a handpiece positioned at and coop- 
erating with said proximal end of said 
elongated member, said handpiece includ- 
es ing first control means operatively con- 
nected through sard elongated member with 
said moving means lor causing said anvil 
member and said head assembly to move 
between said first and seccwid positions; 

50 second control means operatively connect - 

ed through said elongated member with 
said head assembly for causing sard sur - 
gical staples to be advanced Irom said 
staple slols toward said anvil pockets; arrd 

55 viewing means operatively connecled 

through said elorigated member with said 
imaging means loi viewing said interior 
body region image. 
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21. The endoscopic surgical slapler o» claim 20, 
wherein said imaging means is mounted to 
said head assembly. 

22. The endoscopic surgical stapler of claim 20 or 
21, wherein said anvtl member iricludes an 
aperture which is adapted to align with said 
imaging means, satd aperture permitting said 
imaging means to obtain said image thereth- 
lough. 

23. The endoscopic surgical stapler of claim 22. 
wherein said tissue engaging surface and lis - 
sue contactirtg sudace are substantially cir- 
cular, and wherein said imaging means is 
mounted at an interior position of said circular 
tissue contacting surface. 

24. The endoscopic surgical stapler of claim 23, 
wherein said staple slots are positioned around 
the circumference of said circular tissue con- 
tacting surface, and said imaging means is 
mounted within a perimeter defined by said 
circumterentially positioned staple slots. 

25. A surgical anastomotic device, comprising: 

(a) artastomotic approximating and attact^ng 
assembly for approximating and attachtrtg 
two ends o1 anastomotic tissue, which in- 
cludes: 

(i) a first member which defines a tissue 
engaging surface; 

(ii) a second member defining a tissue 
contacting surface which is adapted to 
align with said tissue engaging surface; 
and 

(iii) tissue attaching means associated 
with at least one of said first member 
and secorK) nr>ember for attaching the 
two ends ol anastomotic tissue together; 

(b) moving means associated whh said an - 
astomotic approximating and attaching as- 
sembly for riKwing said first member and 
said second member relative to one another 
between a first, spaced position in which 
said tissue engaging sudace is spaced from 
said tissue contacting surface for receiving 
tissue therebetween, and a secorxl ap- 
proximated position in which said tissue 
er>gaging surface and said tissue contacting 
surface are in close cooperative alignment; 

(c) an elongated member havir>g a proximal 
and distal end, said anastomotic approxi- 
mating and attaching assembly being posi- 
tioned at and cooper aling with said distal 
end of said elongated member; and 

(d) a handpiece positioned at and coop- 
erating with said proximal end of said 



elongated memljer. said handpiece includ- 
ing first control rrieans operatively con- 
nected through said elongated member with 
said movirig mear>s for causing said first 

5 member and said second member to move 

between said first and second positions; 
second control means operatively conned - 
ed through said elongated memt»er with 
said second memt)er for causing said tissue 

10 attaching rriear^s lo effect attachmen! of !he 

two erKfs of tissue lo each other when the 
first member and second rriembei are in the 
second position. 

75 26. The device according to claim 25, comprising: 
(a) imaging means associated with one of 
said first member an6 said second member 
for obtaining an image of an interior body 

region; and 

20 {b) viewing means operatively connecled 

through said elongated member with said 
imaging means for viewirtg said interior 
body region image. 

2b 27. The device according to claims 25 or 26, 
comprising: 

(a) steering means lor pfvottr>g said an- 
astomotic ^>proximating and attaching as - 
seml>ly relative to said elongated memljer. 

30 to thereby steer Ihe anastomotic approxi- 

mating and attaching assembly in a body 
cavity. ar>d 

(b) steering control means operatively con- 
necled through said elongated member with 

35 said steering means lor controlling the 

steering of said anastomotic approximating 
and attaching assembly . 

28l a surgical anastomotic device, comprising: 
40 (a) anastomotic approximating assembly lor 

approximating two ends of anastomotic tis - 
sue, which includes: 

<i) a first member which defir^s a tissue 
engaging sudace; and 
4b ill) a second member defining a tissue 

contactir>g sudace which is adapted to 
align with said tissue engaging surface; 
(b) moving means associated with said an - 
astomotic approximating assembly for 
50 moving sard first member and said second 

member relative to one aru>ther between a 
first, spaced position in which said tissue 
engaging sudace is spaced from said tissue 
contacting surface for receiving tissue 
55 IheretKJtween. and a second approximated 

position in which said tissue engagir>g sur - 
lace and said tissue contacting sudace are 
in close cooperative alignrr>ent; 
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(c) an elongated member having a proximal 
and distal end. said anastomotic approxi- 
mating assembly being positioned at and 
cooperating with said distal end of said 
e1or>gated member; and 

(d) a handpiece positior^d at and coop- 
eratirtg with said proximal end ol said 
elongated member, said handpiece inctud- 
ing lirst control means opeiatively con- 
nected through said elongated member with 
said moving means lor causing said lirst 
mevnbei arxJ said second member to move 
between said lirst and second positions. 

29. The device according to claim 28, comprising: 

(a) irTtagir>g means associated with one ot 
said lirst member and said second member 
lor obtaining an image of an interior body 
region; and 

(b) viewing means operatively connected 
through said elongated member with said 
imaging means tor viewing said interior 
body region image. 

30. The device according to claim 28 or 29. com - 

prising: 

(a) steerir»g means lor pivoting said an- 
astomotic approximating assembly relative 
to said elongated member, to thereby steer 
the anastomotic approximating assembly in 
a body cavity; and 

(b) steering control means operatively con- 
nected through said elongated member with 
said steering means lor controlling the 
steering ol said anastomotic approximating 
assembly. 

31. The device according to claim 28, 29, or 30. 
wherein the first memt>er comprises a first 
tissue clamping device and the second mem - 
ber comprises a second tissue clamping de- 
vice, said first clamping device havir»g a 
ratchet surfaced central shaft adapted to be 
received in a corresporKlingty arranged ratchet 
surfaced central opening, 

32. The device according to any one ol claims 28 
to 31. wherein the moving means comprises a 
cable attached at one end to the secorKi 
member, and operatively attached at the other 
erKl to means lor pultir>g the cable at the 
handpiece. 

33. The device accoidir>g 1o any one ol claims 28 
to 32. wherein comprising means tor cutting 
the cable when the lirst and second memt)ers 
are disposed in the second approximated po- 
sition. 



34. The device according to any or^ of claims 28 
to 33. wherein comprising means for setec- 
trvely disengagir)g the first and secorKi mem - 
bers from the elongated member. 

5 

35. The device according to any one of claims 26 
to 34, wherein the first and second members 
are made of biofragmentable material, havirtg 
weakened portions which break down under 

w IxKJily fluids. 

36. The device according to any one of claims 28 
to 35, comprising means for injecting a tissue 
tXNndirig or soldering agent to at least one of 

15 the tissue ends. 

37. The device according to any one of claims 28 
to 36. comprising means associated witti at 
least one ol the first and second members lor 

?0 applying energy to the approximated tissues to 

lacilitale attaching ol the tissues. 

38. The device according to claim 37, wherein the 
means for applying energy comprises laser 

?5 fiber cables. 

39. The device accordtrtg to claim 37 or 38, 
wfierein the means for applying energy com - 
prises an electrical coil in at least one of the 

30 first and second mernljers. 

40. The device according to any one of claims 28 
to 39, comprising means lor impaling at least 
orte tissue end and drawing it toward the other 

35 tissue end. 

41. The device according to claim 40. comprising 
means for impalir>g both tissue ends and 
drawing them toward each other to an ap- 

40 proximate position. 

4Z The device according to claim 40 or 41, 
wfierein tfie means for impaling comprises at 
least one barb mounted on a toothed wheel, 
45 and means for rotating the toothed wheel to 

carry tissue impaled on the barb to an ap- 
proximated position. 

43. The device according to claim 40, 41, or 42, 
50 wt^rein the means lor impaling comprises at 

least one tissue grabber sp>ring - biased to a 
retracted position, and pull means to pull the 
grabt>er to overcome the spring force to grab 
the tissue and pull it toward an approximated 
j>5 position. 

44- TIto device according to claim 43 . wherein the 
means lor impaling comprises at least two 
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grabbers operatively arranged \o pivot about a 
common point, and puti means to pull both 
grabbers to pull the tissue toward an approxi - 
mated position. 

5 

45- The device according 1o any one o1 claims 40 
to 44. further comprising an electromagnet in 
at least one of the first and second memt>ers 
for generating an attraction force to pull the 

other of said members, when energized, to ro 
hold the tissue in an approximated position. 

46w The device according to any one oi claims 40 
to 45» wherein the means for impaling com - 
prises at least one barb mounted on a inflat- 75 
able balloon and disposed to a first retractable 
position when the balloon is deflated, and to 
move along a path to grab the tissue by im- 
paling it and pulling it to an approximated 
position as the balloon is inflated, and means ?o 
lor inflating the balloon. 
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